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the  dam.  The  engineering  techniques  employed  give  a  reasonably  accurate 
assessment  of  the  conditions  of  the  dam.  It  should  be  realized  that 
certain  engineering  aspects  cannot  be  fully  analyzed  during  a  Phase  I 
inspection.  Assessment  and  remedial  measures  in  the  report  include  the 
requirements  of  additional  indepth  study  when  necessary. 

Phase  I  reports  include  project  information  of  the  dam  appurtenenances , 
all  existing  engineering  data,  operational  procedures, 
hydraulic/hydrologic  data  of  the  watershed,  dam  stability,  visual 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recomended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  the  Chief 
of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  investi¬ 
gation  is  to  identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  condition  of  the 
dam  is  based  upon  available  data  and  visual  inspections.  Detailed  in¬ 
vestigation  and  analyses  involving  topographic  mapping,  subsurface 
investigations  testing,  and  detailed  computational  evaluations  are  beyond 
the  scope  of  a  Phase  I  investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at  the 
time  of  inspection  along  with  data  available  to  the  inspection  team.  In 
cases  where  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such 
action,  while  improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal  operating 
environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the  present 
condition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam 
at  some  point  in  the  future.  Only  through  continued  care  and  inspection 
can  there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  guidelines, 
the  spillway  design  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (flood  discharges  that  may  be  expected  from  the 
most  severe  combination  of  critical  meteorologic  and  hydrologic  conditions 
that  are  reasonably  possible),  or  fractions  thereof.  Because  of  the 
magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a  spillway 
will  not  pass  the  design  flood  should  not  be  interpreted  as  necessarily 
posing  a  highly  inadequate  condition.  The  design  flood  provides  a 
measure  of  relative  spillway  capacity  and  serves  as  an  aide  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and  the  downstream 
damage  potential. 
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BRIEF  ASSESSMENT  OF  DAM 


Name  of  Dam; 

State: 

Location: 
uses  Quad  Sheet; 

Stream: 

Date  of  Inspection: 

Wheat  lands  Dam  is  an  earthfill  structure  approximately  680  feet 
long  and  71  feet  high.  The  dam  is  owned  by  Mr.  J.  L.  Bowman  and  F.  L. 
Glaize  of  Stevens  City,  Virginia.  The  dam  is  classified  as  an 
intermediate  size  dam  with  a  significant  hazard  c lass i f ication.  The 
principal  spillway  is  a  72*inch  corrugated  metal  pipe  (CMP)  serving  as 
a  drop-'inlet  that  passes  into  a  60-inch  CMP  that  passes  through  the 
dam  at  low  level.  The  emergency  spillway  is  an  open  channel  earthen 
cut  left  of  the  left  abutment.  The  reservoir  was  designed  to  provide 
recreation. 

Based  on  criteria  established  by  the  Department  of  the  Army, 

Office  of  the  Chief  of  Engineers  (OCE),  the  Spillway  Design  Flood 
(SDF)  is  the  PMF.  The  spillways  will  pass  100  percent  of  the  PMF  or 
100  percent  of  the  SDF  without  overtopping  the  crest  of  the  dam  with 
normal  pool  established  at  the  present  condition.  The  spillways  are 
adjudged  as  adequate. 

In  1978,  the  72-inch  CMP  drop-inlet  was  damaged  during  an  ice  thaw 
draining  the  lake  to  its  present  lake  level.  A  portion  of  the 
upstream  slope  eroded  as  part  of  that  failure. 

The  visual  inspection  revealed  no  problems  that  required  immediate 
remedial  measures.  However,  a  professional  engineering  consultant 
should  be  retained  to  inspect  the  60- inch  CMP  spillway.  -Mt  is 
suspected  that  damage  may  have  occurred  to  the  pipe  when  the  72-inch 
drop-inlet  failed.  This  should  be  accomplished  within  12  months. 

There  is  no  regular  maintenance  program  or  warning  system.  It  is 
recommended  a  maintenance  program  and  warning  system  be  established. 
The  maintenance  items  listed  in  Section  7.2  should  be  accomplished  as 
part  of  the  regular  maintenance  program  within  the  next  12  months. 


Wheat  lands 
Virginia 

Frederick  County 
Stephens  City,  Virginia 
Crooked  Run 
29  October  1980 


If  the  dam  is  to  be  reconstructed  to  original  desi'*n  conditions, 
the  eroded  portions  of  the  upstream  slope  must  be  restored.  Also  a 
stability  analysis  for  the  steady  seepage  condition  is  recommended. 
Plus,  the  spillway  should  be  checked  and  redesigned,  if  necessary,  to 
insure  there  is  no  overtopping  of  the  non-overflow  section  for  the  PMF. 
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SECTION  1 


PROJECT  INFORMATION 


1.1  GENERAL; 

1.1.1  Authority;  Public  Law  92*367,  8  August  1972,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers  to  initiate 
a  national  program  of  safety  inspections  of  dams  throughout  the  United 
States.  The  Norfolk  District  has  been  assigned  the  responsib il ity  of 
supervising  the  inspection  of  dams  in  the  Commonwealth  of  Virginia. 

1.1.2  Purpose  of  Inspection:  The  purpose  is  to  conduct  a  Phase  I 
inspection  according  to  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams  (Reference  1,  Appendix  VI).  The  main 
responsibility  is  to  expeditiously  identify  those  dams  which  may  be  a 
potential  hazard  to  human  life  or  property. 

1.2  Project  Description: 

1.2.1  Dam  and  Appurtenances:  Wheatlands  Dam  is  an  earthfill 
structure  approximately  680  feet  long  and  71  feet  high.  The  crest  of 
the  dam  is  30  feet  wide  with  a  crest  elevation  of  626  ft.  msl.  The 
upstream  slope  is  2  horizontal  to  1  vertical  (2H:1V)  with  riprap 
protection  between  elevations  616  and  622.  The  downstream  slope  is 
2.5H:1V.  The  embankment  is  keyed  into  foundation  rock  but  there  are 
no  foundation  drains. 

The  principal  spillway  is  a  72-inch  CMP  serving  as  a  drop-inlet 
which  passes  into  a  60- inch  CMP  running  through  the  dam  at  low  level. 
The  design  crest  of  the  principal  spillway  was  elevation  616.  Since 
the  ice  thaw  in  March  1978  removed  the  upper  portion  of  the 
drop-inlet,  the  crest  of  the  drop-inlet  is  at  elevation  585.  The  pipe 
outlets  into  a  small  stilling  pond  below  the  dam.  The  invert 
elevation  of  the  outlet  pipe,  v^ich  is  partially  submerged  in  the 
stilling  pond,  is  elevation  556.44. 

The  emergency  spillway  is  an  open  channel  earthen  cut  left  of  the 
left  abutment*  The  crest  of  the  emergency  spillway  is  at  elevation 
619.75  and  is  approximately  200  feet  wide. 

A  24- inch  CMP,  with  an  intake  elevation  of  approximately  558,  is 
available  for  dewatering  the  reservoir.  A  butterfly  valve,  located  at 
the  bottom  of  the  72-inch  drop-inlet,  when  operated,  will  drain  the 
reservoir. 
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1.2.2  Location:  Wheatlands  Dam  is  located  on  Crooked  Run  about 
1/2  mile  northwest  of  the  intersection  of  Clarke,  Warren  and  Frederick 
Counties.  A  location  map  is  provided  in  Appendix  I. 

1.2.3  Size  Class! fication:  The  dam  is  classified  as  an 
intermediate  size  structure  as  defined  by  Reference  1  of  Appendix  VI. 

1.2.4  Hazard  Classification:  The  dam  is  located  about  1^1/2 
miles  upstream  of  Nineveh,  Virginia,  which  has  several  homes  along  the 
stream  bank.  Therefore,  a  significant  hazard  c lass! f ication  is  given 
for  this  structure  according  to  guidelines  contained  in  Section  2,1.2 
of  Reference  1,  Appendix  VI.  The  hazard  classification  used  to 
categorize  dams  is  a  function  of  location  only  and  has  nothing  to  do 
with  their  stability  or  probability  of  failure. 

1.2.5  Ownership:  Mr.  J.  L.  Bowman  and  Mr.  F.  L.  Glaize  of 
Stevens  City,  Virginia. 

1.2.6  Purpose :  Recreation. 

1.2.7  Design  and  Construction  History:  The  dam  was  designed  by 
Gilbert  W.  Clifford  and  Associates,  Inc.  The  contractor  was  Whitker 
Construction,  Bayse,  Virginia,  which  was  supervised  by  Soil 
Consultants,  Merrifield,  Virginia.  The  72-inch  CMP  principal  spillway 
partially  collapsed  in  March  of  1978  when  an  ice  thaw  caused  the  thick 
ice  to  crumple  the  pipe  causing  the  water  level  in  the  reservoir  to 
lower  from  approximately  616  to  585.  The  wrecked  portion  of  the  CMP 
was  removed  and  placed  in  the  emergency  spillway. 

1.2.8  Normal  Operational  Procedures :  Water  passes  automatically 
through  the  principal  and  emergency  spiTlways  as  the  reservoir  rises 
above  the  spillways  crests. 

1 . 3  Pertinent  Data: 

1.3.1  Drainage  Area:  The  dam  controls  a  drainage  area  of  3.0 
square  miles. 

1.3.2  Discharge  at  Dam  Site:  Maximum  flood  -  A  sudden  drawdown 
caused  by  a  partial  collapse  of  the  principal  spillway  in  March  1978 
allowed  the  water  level  in  the  reservoir  to  drop  30  feet.  Since  the 
drawdown,  the  reservoir  has  risen  only  about  3  feet  after  a  storm. 
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291  cfs 
8125  cfs 


Pool  level  at  top  of  dam 

Principal  Spillway  •  *  . 

Emergency  Spillway  .  •  . 

1*3«3  Dam  and  Reservoir  Data:  Pertinent  data  on  the  dam  and 
reservoir  are  shown  in  the  following  table: 

TABLE  1.1  DAM  AND  RESERVOIR  DATA 


Reservoir 

I  tern 

E leva t ion 
feet 
msl 

Area , 
acres 

Acre, 

feet 

Capac ity 

Watershed , 
inches 

Length 

miles 

Top  of  Dam 

Emergency  Spillway 

626 

250 

A300 

26.9 

1.62 

Crest 

Principal  Spillway 

619.75 

172 

3030 

18.9 

1.56 

Crest  (original) 
Principal  Spillway 

616 

1A2 

2410 

15.1 

1.48 

Cres  t  (Actual ) 
Streambed  at  Down  - 

585 

37.6 

376 

2.4 

.78 

stream  toe  of  dam 

555+ 

— 

* 

— 
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SECTION  2 

engineering  data 

2.1  Design:  The  dam  was  designed  by  Gilbert  W.  Clifford  &  Associates, 
Inc.,  Fredr icksburg,  Virginia.  The  design  data  reviewed  included  the 
following: 


a.  As-built  drawings,  Appendix  I.  A  site  investigation  was 

pe  r formed  along  the  center  line  of  the  dam,  on  both  abu tments  and  in  proposed 
borrow  areas.  Exploration  consisted  of  18  borings.  Bag  samples  and  drive 
spoon  sampling  were  taken  in  overburden.  Double  barrel  NX  core  were  taken  in 
rock.  Permeability  tests  were  also  performed  in  rock  in  two  borings.  Boring 
locations  and  logs  are  shown  on  the  drawings. 

b.  Construction  Specifications. 

c.  Post-construction  study  performed  by  Law  Engineering  Associates 
of  Virginia,  McLean,  Virginia,  Appendix  V.  Law  Engineering  performed  a 
post-engineering  study  to  evaluate  seepage  through  the  embankment.  Major  wet 
areas  had  developed  on  the  downstream  slope.  Portions  of  this  study  were 
made  available  for  this  report.  A  site  investigation  was  performed. 
Exploration  consisted  of  five  borings  along  the  centerline  of  the  dam  and  six 
test  pits  on  the  downstream  slope  and  toe.  Disturbed  and  three  undisturbed 
samples  were  taken.  In  four  borings,  sealed  observation  wells  were  installed 
to  monitor  water  level  readings.  A  phreatic  surface  through  the  dam  was 
developed.  Soil  indices  and  a  classification  were  performed  on  several 
samples.  Compression  indices,  effective  PHI  angles,  and  Standard  Proctor 
Moisture-Density  values  were  determined  based  on  soil  indices  and  empirical 
relationships.  A  Consolidated-Undrained  Triaxial  Shear  Test  was  performed  on 
one  of  the  undistrubed  sample. 

There  are  no  other  known  available  design  data  or  post  construction 
engineering  data. 

2.2  Construction:  The  dam  was  constructed  under  the  direction  of  Soil 
Consultants,  Inc.,  Merrifield,  Virginia.  Available  information  (Appendix  IV) 
consisted  of  inspection  logs,  a  moisture-density  relationship  per  Method  D, 
ASTM  D-698,  and  field  density  tests.  There  are  no  other  knovm  construction 
data. 


2.3  Evaluation:  There  is  sufficient  rudimentary  information  to  assess 
foundation  and  embankment  conditions.  However,  there  are  no  stability 
analyses. 
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SECTION  3 


VISUAL  INSPECTION 


3. 1  Findings : 

3.1.1  General :  The  results  of  the  29  October  1980  inspection  are 
recorded  in  Appendix  III.  At  the  time  of  the  inspection,  the  weather  was 
fair  and  cool.  The  temperature  was  450-550  p,  and  the  ground  conditions 
were  dry.  The  pool  elevation  was  about  580  feet  msl,  26  feet  below  designed 
normal  pool.  The  tailwater  was  at  approximately  559  feet  msl.  There  was 
flow  through  the  principal  spillway  by  way  of  leakage  around  the  drawdown 
butterfly  valve  and  through  seams  in  the  vertical  drop-inlet  pipe.  A  prior 
inspection  report  by  Law  Engineering  performed  in  1976  is  included  in 
Appendix  V. 

3.1.2  Embankment :  The  embankment  is  in  good  condition.  A  sketch 
showing  a  plan  view  with  inspection  comments  is  provided  on  Plate  I,  Appendix 
III.  The  crest  serves  as  a  dirt  road. 

There  are  no  signs  of  surface  cracks,  unusual  movement,  sloughing,  or 
misalignment.  A  portion  of  the  principal  spillway  riser  pipe  collapsed 
during  a  Spring  1978  ice  thaw.  The  pipe  is  a  spiral  wound  type  corrugated 
metal.  It  unraveled  during  failure  creating  an  eddy  current.  The  current 
eroded  a  large  portion  of  the  area  embankment.  Presently,  there  is  a  scarp 
about  20  feet  in  height  with  a  near  vertical  face.  A  road  was  cut  from  the 
left  abutment  to  the  riser  on  the  upstream  slope  about  two- thirds  down  from 
the  crest.  (See  overall  photo  provided  at  the  beginning  of  the  report  and 
Photos.  No.  2  and  5,  Appendix  II).  There  is  erosion  due  to  eddy  currents  and 
animal  burrows  around  the  discharge  pipe. 

The  right  upstream  and  downstream  abutments  have  a  dirt  road  that 
traverses  the  contact.  The  left  downstream  abutment  is  buttressed  with  fill 
and  is  well  vegetated  with  grass. 

There  are  two  wet  spots  as  identified  and  described  on  Plate  II, 

Appendix  I.  The  drawings  show  a  toe  drain;  however,  the  owners  say  no  drain 
was  constructed. 

The  upstream  slope  is  lightly  vegetated  with  field  grass  and  brush.  Also 
there  are  several  Sycamore  saplings  on  the  dam.  The  downstream  slope  is  well 
vegetated  with  field  grass.  The  crest  is  bare.  (See  Photos.  No.  1  and  3, 
Appendix  II). 

3.1.3  Outlet  Works:  As  previously  noted,  the  72-inch  CMP  riser  pipe 
collapsed  in  March  1978.  The  damage  was  caused  by  an  ice  thaw.  The 
principal  spillway  crest  was  lowered  to  approximately  585  from  616.  Portions 
of  the  metal  sheeting  unraveled  into  the  outlet  pipe.  The  72-inch  CMP  was 
observed  to  be  leaking  at  two  levels  below  the  crest.  A  tree  limb  is  resting 
in  the  existing  drop-inlet  crest.  (See  Photo.  #6,  Appendix  II).  The  24-inch 
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CMP  intake  pipe  is  controlled  by  a  butterfly  valve  at  the  bottom  of  the 
72-inch  drop-inlet  principal  spillway*  The  control  stem  is  broken  and 
inoperable.  The  valve  is  closed  but  the  seal  is  leaking.  The  60-inch 
principal  spillway  outlet  is  partially  submerged.  (See  Photo.  No.  7). 

3.1.4  Emergency  Spillway:  The  control  section  is  in  natural  ground  with 
a  few  rock  outcrops.  A  severed  portion  of  the  damaged  72-inch  CMP  drop  inlet 
riser  (principal  spillway)  presently  sits  in  the  control  section.  (See 
Photos.  No.  9  and  10).  The  approach  channel  is  grassed  and  in  good 
condtion.  The  discharge  channel  is  steep  and  heavily  wooded. 

3.1.5  Instrumentation:  There  is  no  instrumentation  on  the  dam. 

3.1.6  Reservoir  Area:  The  reservoir  slopes  are  mild.  The  area  above 
the  original  pool  elevation  is  heavily  wooded.  There  are  no  signs  of  slope 
failure.  There  is  no  shoreline  debris.  The  inspection  team  was  unable  to 
determine  if  there  is  a  sedimentation  problem.  No  sedimentation  was  observed 
or  reported.  An  overall  view  of  the  reservoir  is  provided  at  the  beginning 
of  the  report. 

3.1.7  Downstream  Channel:  The  downstream  channel  is  narrow  and  shallow 
with  a  wide,  flat  flood  plain.  (See  Photo.  No.  8,  Appendix  II).  Several 
homes  are  located  in  Nineveh,  Virginia,  about  1.5  miles  downstream. 

3.1.8  Evaluation :  Overall  the  dam  appears  in  good  condition.  However, 
it  is  suspected  that  damage  may  have  also  occurred  to  the  60- inch  CMP 
principal  spillway  when  the  72-inch  riser  pipe  failed.  A  professional 
engineering  consultant  should  be  retained  to  inspect  the  pipe  for  integrity. 
Also  the  visual  inspection  revealed  certain  preventive  maintenance  items 
which  should  be  scheduled  as  part  of  an  annual  maintenance  program.  These 
are: 


a.  Vegetative  cover  should  be  established  on  the  scarp  by  the  72-inch 
riser-pipe  to  protect  the  exposed  embankment  from  erosion. 

b.  Riprap  should  be  placed  around  the  discharge  end  of  the  60-inch 
principal  spillway  to  protect  the  downstream  toe  from  further  erosion  from 
discharge  flow  eddy  currents.  The  animal  burrows  around  the  pipe  should  also 
be  backfilled  and  seeded. 

c.  Cut  all  brush  and  trees  on  the  embankment  to  the  ground. 

d.  The  unraveled  corrugated  metal  in  the  72-inch  riser  pipe  should  be 
removed.  Also  the  tree  limb  resting  on  the  intake  should  be  removed  and  the 
invert  equipped  with  a  trash  rack  to  prevent  further  damage  due  to  debris. 

e.  The  damaged  control  stem  to  the  emergency  gate  should  be  repaired  and 
made  operable. 
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f.  The  severed  portions  of  72-inch  CMP  in  the  emergency  spillway  should  H 

be  removed.  Trees  in  the  discharge  channel  should  be  thinned  to  reduce  the  h 

potential  for  debris  to  collect  and  dam  flows  through  the  spillway.  11 

J 

g.  A  staff  gage  should  be  placed  in  the  reservoir  area  to  visually  ; ] 

monitor  pool  elevations. 
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SECTION  4 

OPERATIONAL  PROCEDURES 

4.1  Procedures ;  The  original  design  normal  pool  was  established  at 
elevation  616.  Because  of  the  failure  of  the  principal  spillway  drop-inlet 
in  March  1978,  the  reservoir  is  now  controlled  by  the  72-inch  CMP  crest  at 
approximately  elevation  585.  The  reservoir  provides  minimum  recreation. 

Water  passes  automatically  through  the  principal  spillway  as  the  water  level 
rises  above  the  principal  spillway  crest.  Water  will  also  pass  automatically 
through  the  emergency  spillway  when  the  water  level  in  the  reservoir  rises 
above  elevation  619.75.  A  24-inch  emergency  drawdown  butterfly  valve  is 
located  in  the  principal  spillway  intake  structure. 

4.2  Maintenance :  There  is  no  regular  maintenance  program. 

4.3  Warning  System:  At  present  time,  there  is  no  warning  system  or 
evacuation  plan  for  Wheatlands  Dam. 

4.4  Evaluation ;  The  dam  does  not  require  an  elaborate  operational  and 
maintenance  program.  However,  a  regular  maintenance  program  should  be 
initiated  and  documented.  An  emergency  operation  and  warning  plan  should  be 
developed.  It  is  recommended  that  a  formal  emergency  procedure  be  prepared 
and  furnished  to  all  operating  personnel.  This  should  include: 

a.  How  to  operate  the  dam  during  an  emergency. 

b.  Who  to  notify,  including  public  officials,  in  case  evacuation  from 
the  downstream  area  is  necessary. 
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SECTION  5 

HYDRAULIC/HYDROLOGIC  DATA 

5.1  Design;  None  were  available. 

5.2  Hydrologic  Records:  None  were  available. 

5.3  Flood  Experience:  The  maximum  flow  at  the  dam  site  is  not 
known. 

5.4  Flood  Potential:  The  100  Year  Flood,  1/2  PMF,  and  PMF  were 
developed  and  routed  through  the  reservoir  by  use  of  the  HEC-lDB 
computer  program  (Reference  2,  Appendix  VI)  and  appropriate  unit 
hydrograph,  precipitation  and  storage-outflow  data.  Clark's  Tc  and  R 
coefficients  for  the  local  drainage  area  were  estimated  from  basin 
characteristics.  The  rainfall  applied  to  the  developed  unit 
hydrograph  was  obtained  from  U,  S.  Weather  Bureau  Publications 
(References  3  and  4  of  Appendix  VI). 

5.5  Reservoir  Regulation:  Pertinent  dam  and  reservoir  data  are 
shown  in  Table  1.1. 

Water  passes  automatically  through  the  principal  and  emergency 
spillways  as  the  reservoir  rises  above  the  spillways  crests. 

The  storage  curve  was  developed  based  on  areas  obtained  from  a 
U.  S.  Geological  Survey  Quadrangle  Map.  Rating  curves  for  the 
principal  spillway,  emergency  spillway,  non-overflow  section  of  dam 
and  the  drawdown  outlet  were  developed.  In  routing  hydrographs 
through  the  reservoir,  it  was  assumed  that  the  initial  pool  level  was 
at  the  principal  spillway  crest.  Two  tables,  5.1  and  5.2,  show  the 
principal  spillway  at  elevation  616.0  (original  design)  and  585 
(present  condition). 

5.6  Overtopping  Potential:  The  probable  rise  in  the  reservoir 
and  other  pertinent  information  on  reservoir  performance  is  shown  in 
the  following  table: 
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Table  5>I  RESERVOIR  PERFORMANCE  (original  design) 


Item 

Normal 

Flow 

PMF  2/ 

Peak  flow  c  *  f. s. 
Inflow 

3 

3062 

8732 

17464 

Outflow 

3 

2605 

3380 

11611 

Maximum  elevation 
ft.  msl 

616 

617.31 

623.03 

626.75 

Non-overflow  section 
(el  626.0) 

Depth  of  flow,  ft 

.75 

Duration,  hrs 

- 

- 

- 

2.0 

Velocity,  fps  3/ 

- 

- 

- 

4.1 

Tailwater  elevation 
ft.  msl. 

559+ 

- 

- 

- 

Table  5 

.2  Reservoir 

Performance 

(present  condition) 

Item 

Normal 

Flow 

100  1/ 

Year 

1/2  PMF 

PMF  2/ 

Peak  flow  c.f.s. 
Inflow 

3 

3062 

8732 

17464 

Outflow 

3 

127 

257 

5939 

Maximum  elevation 
ft*  msl 

585 

594.5 

617.93 

624.54 

Non-overflow  section 
(el  626.0) 

Depth  of  flow,  ft 

Duration,  hrs 

- 

- 

- 

- 

Velocity,  fps  3/ 

- 

- 

- 

- 

Tailwater  elevation 
ft/  msl 

559+ 

_ 

1/  The  100  Year  Flood  has  one  chance  in  100  of  occurring  in  any  given  year. 
2/  The  PMF  is  an  estimate  of  flood  discharges  that  may  be  expected  from  the 
most  severe  combination  of  critical  meteorologic  and  hydrologic  conditions 
that  are  reasonably  possible  in  the  region. 

V  Critical  Velocity 


1 
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5.7  Reservoir  Emptying  Potential;  A  24-inch  gated  outlet  at  elevation 
556  ft.  msl  is  available  for  dewatering  the  reservoir.  The  low  level  opening 
through  the  intake  structure  will  permit  withdrawal  of  about  65  cfs  with  the 
reservoir  at  present  normal  pool  (585)  and  essentially  dewater  the  reservoir 
in  less  than  6  days.  This  is  equivalent  to  an  approximate  drawdown  rate  of 
3.3  feet  per  day  based  on  the  hydraulic  height  measured  from  normal  pool 
divided  by  the  time  to  dewater  the  reservoir. 

5.8  Evaluation :  Based  on  the  size  (intermediate)  and  hazard 
classification  (significant)  the  recommended  Spillway  Design  Flood  is  1/2  PMF 
to  the  PMF.  Because  of  the  risk  involved,  the  PMF  has  been  selected  as  the 
SDF.  The  spillways  will  pass  the  PMF  without  overtopping  the  crest  of  the  dam 
under  the  present  conditions  of  the  storage  pool. 

Conclusions  pertain  to  present  day  conditions.  The  effect  of  future 
development  on  the  hydrology  has  not  been  considered. 


5-3 


SECTION  6 


DAM  STABILITY 

6.1  Foundation  and  Abutments;  Wheatlands  dam  is  located  within  the 
Valley  an^  Ridge  province  of  the  Appalachian  Highlands.  The  bedrock  in  the 
area  of  the  dam  consists  of  fissile  clay-shale  identified  as  the  Martinsburg 
Formation  of  Ordovician  Age.  Outcrops  of  the  Martinsburg  are  bluish  gray  but 
turn  to  yellow  on  weathering  due  to  oxidation  of  the  ferruginous  constituents 
in  the  shale.  The  Martinsburg  shale  is  believed  to  mark  the  trough  of  the 
Massanutten  Synclinorium,  one  of  the  major  geologic  structures  of  the  Valley 
of  Virginia. 

Borings  performed  both  by  Gilbert  Associates  and  Law  Engineering 
encountered  brown  decomposed  shale  to  medium  hard  to  hard  fracture  gray 
shale.  Permeability  tests  performed  by  Gilbert  indicated  the  rock  to  be 
relatively  tight.  Rock  outcrops  on  the  downstream  right  abutment  and  in  the 
emergency  spillway  consist  of  thinly  bedded^  blue  and  oxidized  yellow  shale* 
The  abutment  outcrops  strikes  N30W  with  a  near  vertical  dip.  The  spillway 
outcrop  also  strikes  N30W  with  a  vertical  dip.  The  strikes  are  near 
perpendicular  to  the  axis  of  the  dam.  The  dam  axis  is  NSSog. 

The  drawings  show  the  dam  is  keyed  into  rock.  Soil  Consultants  Inc., 
directed  construction  and  records  are  in  Appendix  IV.  The  core  starts  at 
elevation  540.0+  and  extends  to  elevation  616.04^.  The  width  is  25  feet  and 
tapers  to  10  feet  with  elevation.  The  drawings  also  show  a  foundation  toe 
drain*  The  construction  logs  recommend  that  the  rock  toe  drain  should  be 
installed.  However,  the  owners  reported  that  no  drain  was  installed. 

Law  Engineering  conducted  a  post-construction  study  (Appendix  V)  to 
evaluate  wet  spots  that  had  developed  on  the  downstream  slope.  The  pool  level 
at  the  time  of  their  study  was  elevation  599.  The  present  pool  level  is  18 
feet  lower  and  no  wet  spots  were  observed  during  the  visual  inspection  in  the 
areas  noted  by  Law. 

The  visual  inspection  did  reveal  additional  wet  spots  not  noted  in  Law's 
report.  One  spot  is  located  at  the  left  downstream  toe  adjacent  to  the  left 
abutment  and  extends  into  the  downstream  area.  The  left  downstream  abutment 
is  a  fill  to  channel  emergency  spillway  flows  away  from  the  toe.  A  second  wet 
spot  is  located  10  feet  up  the  slope  from  the  discharge  pipe.  It  is  suspected 
the  wet  spots  are  due  to  flow  through  the  embankment  existing  in  the  slope, 
because  there  is  no  foundation  drain.  However,  flow  through  the  foundation  is 
possible.  Even  though  permeability  tests  indicate  tight  conditions,  the 
bedding  is  near  perpendicular  to  the  dam  axis.  This  condition  encourages 
seepage  by  providing  near  direct  flow  channels  through  the  dam.  This  has  been 
a  problem  with  another  dam  in  the  Winchester  Area  with  similar  foundation 
conditions. 


6*2  Embankment: 


6.2.1  Materials :  The  contract  drawings  show  an  earth  embankment  with  a 
central  cutoff  core.  As  per  a  Soil  Consultants  inspection  report  (March  4, 
1976  letter),  the  embankment  has  a  silty  clay  core  with  a  silty  clay  and  shale 
zone  on  the  upstream  side  and  more  shaley  material  on  the  downstream  side. 

Borings  B-1  through  B-4  were  performed  by  Law  Engineering  along  the 
centerline  of  the  dam.  These  borings  were  drilled  through  the  core  and  show 
embankment  material  to  be  a  clayey  silt  and  silty  gravel  with  shale 
fragments.  Soil  classifications  ranged  from  (GM)  to  (ML).  Wet  unit  weights 
were  in  the  order  of  123.1  to  134.0  PCF.  Natural  moistures  ranged  from  15.8 
to  30.6  averaging  21.1%.  Atterberg  limits  varied  very  little  with  an  average 
LL  =  40  and  PI  =  12.  A  Consolidated-Undrained  Triaxial  Shear  Test  was  run  on 
an  undis turbed  soil  sample .  The  following  shear  parameters  were  determined : 

PHI  C 

Total  Stress  17o  0.2  KSF 

Effective  Stress  23o  0.3  KSF 

Test  specifications  had  an  average  initial  saturation  of  87  percent  with  an 
average  wet  unit  weight  of  123.1  PCF. 

Borrow  areas  are  not  designated  on  the  drawings.  However,  five  borings 
(P-11  through  P-14,  and  BlO)  were  performed  in  the  immediate  reservoir  by 
Gilbert  &  Associates  during  design.  These  borings  encountered  clayey  silt 
with  shale  fragments  classified  as  (CL).  The  classifications  on  the  drawings 
indicate  soil  property  tests  were  performed.  However,  no  data  is  available. 
The  material  is  relatively  the  same  encountered  by  Law  Engineering's  borings 
and  was  more  than  likely  the  designated  borrow  source.  Borings  along  the 
centerline  of  the  dam  and  in  the  emergency  spillway  indicate  excavated 
materials  to  be  the  same  nature. 

The  specifications  required  fill  to  be  compacted  to  at  least  95  percent 
Method  D,  ASTM  D-698.  The  maximum  layer-thickness  after  compaction  shall  be 
9- inches  and  the  moisture  content  shall  be  within  optimum  moisture  plus  or 
minus  2  percent. 

Soil  Consultants  performed  three  proctors,  each  representing  three 
portions  of  the  dam,  the  upstream  slope  (designated  Front),  the  central  core 
(Core),  and  the  downstream  slope  (Back).  The  follow  moisture-density 
parameters  were  determined: 

Dry  Density  Optimum  Moisture 


Upstream  Slope 
Central  Core 
Downstream  Slope 


106.4  PCF 
94.1 

117.4 
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18.0% 

25.0 

12.8 


Field  densities  were  performed  to  monitor  compaction*  Overall  compaction 
was  100.2  percent.  Approximately  54  percent  of  the  tests  exceeded  100  percent 
compaction. 

6.2.2  Stabil ity :  There  are  no  stability  calculations.  The  dam  is  71 
feet  high  and  340  feet  wide.  The  upstream  slope  is  2H:1V  and  the  downstream 
slope  is  2.5H:1V.  The  dam  was  designed  for  a  normal  pool  elevation  of  616. 

As  a  result  of  the  damaged  intake  structure,  the  present  normal  pool  is  at 
elevation  580.  The  maximum  storage  pool  is  619.75,  the  elevation  of  the 
emergency  spillway.  The  upstream  slope  experienced  a  sudden  drawdown  during 
the  collapse  of  the  riser  without  experiencing  any  detrimental  effects. 

As  part  of  Law's  Study,  observation  wells  were  installed  in  four  borings 
and  a  phreatic  surface  was  developed.  The  pool  level  at  the  time  of  their 
study  was  elevation  599.  Flow  is  shown  to  exit  the  downstream  slope  at 
elevation  575.  The  present  pool  is  18  feet  lower  and  no  wet  spots  were 
observed  during  the  visual  inspection  in  the  areas  noted  by  Law.  The  two  wet 
spots  observed  during  the  visual  inspection  had  an  approximate  elevation  of 
568.6  for  the  one  by  the  left  abutment  and  566.7  for  the  one  above  the 
discharge  pipe. 

6.2.3  Seismic  Stability:  The  dam  is  located  in  Seismic  Zone  2. 

Therefore,  according  to  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams,  (Reference  I,  Appendix  VI,),  the  dam  is  considered  to  have  no  hazard 
from  earthquakes  provided  static  stability  conditions  are  satisfactory  and 
conventional  safety  margins  exist. 

6.3  Evaluation :  There  is  insufficient  information  to  adequately  evaluate 
the  stability  of  the  dam.  The  dam  is  engineered  but  there  are  no  stability 
calculations.  However,  visual  inspection  revealed  no  instability  problems. 
Also,  the  upstream  slope  experienced  a  sudden  drawdown  without  any  detrimental 
e  f  f  ec  t  s . 

Under  present  pool  conditions  the  embankment  is  more  than  adequate. 
Therefore,  in  light  that  the  dam  is  engineered,  the  visual  inspection  revealed 
no  problems,  and  the  size  of  the  embankment  for  the  present  pool,  a  stability 
check  is  not  required.  Overtopping  is  not  a  problem  because  the  spillways  can 
pass  the  design  flood. 

However,  if  the  dam  is  to  be  reconstructed,  the  eroded  portions  of  the 
upstream  slope  must  be  restored.  Also  in  light  of  the  wet  spots  on  the 
downstream  slope  and  no  foundation  drain,  a  stability  analysis  for  the  steady 
seepage  condition  is  recommended.  Also  the  spillways  should  be  checked  and 
redesigned,  if  necessary,  to  insure  there  is  no  overtopping  the  non-overflow 
section. 


Field  densities  were  performed  to  monitor  compaction.  Overall  compaction 
was  100.2  percent.  Approximately  5A  percent  of  the  tests  exceeded  100  percent 
compaction. 

6.2.2  Stab il ity :  There  are  no  stability  calculations*  The  dam  is  71 
feet  high  and  340  feet  wide.  The  upstream  slope  is  2H:1V  and  the  downstream 
slope  is  2.5H:1V.  The  dam  was  designed  for  a  normal  pool  elevation  of  616. 

As  a  result  of  the  damaged  intake  rises,  the  present  normal  pool  is  at 
elevation  580.  The  maximum  storage  pool  is  619.75,  the  elevation  of  the 
emergency  spillway.  The  upstream  slope  experienced  a  sudden  drawdown  during 
the  collapse  of  riser  without  experiencing  only  detrimental  effects. 

As  part  of  Law's  Study,  observation  wells  were  installed  in  four  borings 
and  a  phreatic  surface  was  developed.  The  pool  level  at  the  time  of  their 
study  was  elevation  599.  Flow  is  shown  to  exit  the  downstream  slope  at 
elevation  575.  The  present  pool  is  18  feet  lower  and  no  wet  spots  were 
observed  during  the  visual  inspection  in  the  areas  noted  by  Law,  The  two  wet 
spots  observed  during  the  visual  inspection  had  approximate  elevation  of  568.6 
for  the  one  by  the  left  abutment  and  566.7  for  the  one  above  the  discharge 
pipe. 

6.2.3  Seismic  Stabil ity :  The  dam  is  located  in  Seismic  Zone  2. 

Therefore,  according  to  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams ,  (Reference  1,  Appendix  VI 7)7 ^he  dam  is  considerecT  to  haVe  no  hazard 
from  earthquakes  provided  static  stability  conditions  are  satisfactory  and 
conventional  safety  margins  exist. 

6.3  Evaluation :  There  is  insufficient  information  to  adequately  evaluate 
the  stability  of  the  dam.  The  dam  is  engineered  but  there  are  no  stability 
calculations.  However,  visual  inspection  revealed  no  instability  problems. 
Also,  the  upstream  experienced  a  sudden  drawdown  without  any  detrimental 
effects. 

Under  present  pool  conditions  the  embankment  is  more  than  adequate. 
Therefore,  in  light  that  the  dam  is  engineered,  the  visual  inspection  revealed 

no  problems,  and  the  size  of  the  embankment  for  the  present  pool,  a  stability 

check  is  not  required.  Overtopping  is  not  a  problem  because  the  spillways  can 
pass  the  design  flood. 

However,  if  the  dam  is  to  be  reconstructed,  the  eroded  portions  of  the 

upstream  slope  must  be  restored.  Also  in  light  of  the  wet  spots  on  the 

downstream  slope  and  no  foundation  drain,  a  stability  analysis  for  the  steady 
seepage  condition  is  recommended.  Also  the  spillways  should  be  checked  and 
redesigned,  if  necessary,  to  insure  there  is  no  overtopping  the  non-overflow 
section. 


SECTION  7 


ASSESSMENT/REMEDIAL  MEASURES 

7.1  Dam  Assessment:  There  is  sufficient  rudimentary  information  to 
assess  foundation  and  embankment  conditions,  but  no  stability  calcula t ions . 

The  visual  inspection  revealed  no  findings  that  proved  the  dam  to  be  unsound. 
There  is  no  regular  maintenance  program  and  warning  system.  However,  the  dam 
is  in  good  condition  and  there  is  no  immediate  need  for  remedial  measures . 

Corps  guidelines  indicate  the  appropriate  Spillway  Design  Flood  (SDF)  for  an 
intermediate  size  significant  hazard  dam  is  the  PMF.  The  spillway  will  pass 
the  PMF  without  overtopping  the  crest  of  the  dam  under  the  present  condition 
of  pool  storage.  Overtopping  is  not  a  problem  because  the  spillway  can  pass 
the  design  flood.  A  stability  check  is  not  required. 

7.2  Recommended  Remedial  Measures:  It  is  recommended  that  a  regular 
maintenance  program  be  established  and  documented.  A  formal  emergency 
procedure  should  be  prepared  and  furnished  to  all  operating  personnel.  This 
should  include  how  to  operate  the  dam  during  an  emergency,  and  who  to  notify 
including  public  officials,  in  case  evacuation  from  the  downstream  area  is 
necessary.  Also  a  professional  engineering  consultant  should  be  retained  to 
ins pec t  the  60- inch  diameter  principal  spil Iway .  It  is  suspected  that  damage 
may  have  occurred  to  the  pipe  when  the  72— inch  riser  pipe  failed.  This  should 
be  accomplished  within  12  months. 

The  inspection  revealed  the  following  maintenance  items  that  should  be 
sch  eduled  by  the  owner  dur ing  a  regular  main  te nance  period  with  in  the  next  12 
mon  ths . 

a.  Vegetative  cover  should  be  established  on  the  scarp  by  the 
72- inch  riser-pipe  to  protect  the  exposed  embankment  from  erosion. 

b.  Riprap  should  be  placed  around  the  discharge  end  of  the  60-inch 
principal  spillway  to  protect  the  downstream  toe  from  further  erosion  from 
discharge  flow  eddy  currents.  The  animal  burrows  around  the  pipe  should  also 
be  backfilled  and  seeded. 

c.  Cut  all  brush  and  trees  on  the  embankment  to  the  ground. 

d.  The  unraveled  corrugated  metal  in  the  72-inch  riser  pipe  should 
be  removed.  Also  the  tree  limb  resting  on  the  intake  should  be  removed  and 
the  invert  equipped  with  a  trash  rack  to  prevent  further  damage  due  to  debris. 

e.  The  damaged  control  stem  to  the  emergency  gate  should  be  repaired 
and  made  operable. 

f.  The  severed  remnants  of  72-inch  CMP  in  the  emergency  spillway 
should  be  removed.  Trees  in  the  discharge  channel  should  be  thinned  to  reduce 
the  potential  for  debris  to  collect  and  obstruct  flows  through  the  spillway. 

g.  A  staff  gage  should  be  placed  in  the  reservoir  area  to  visually 
monitor  pool  elevations. 


If  the  dam  is  to  be  reconstructed  to  original  design  conditions,  the 
eroded  portions  of  the  upstream  slope  must  be  restored.  In  light  of  the  wet 
spots  on  the  downstream  slope  and  no  foundation  drain,  a  stability  analysis 
for  the  steady  seepage  condition  is  recommended.  The  spillways  should  be 
checked  and  redesigned,  if  necessary,  to  insure  there  is  no  overtopping  the 
non-overflow  section  for  the  PMF. 
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VERTICAL  AND  HORIZON-  The  vertical  and  horizontal  alignments  do  None 

TAL  ALIGNMENT  OF  THE  not  deviate  from  the  available  drawings. 

CREST  The  crest  serves  as  a  dirt  road.  There  are 

a  few  riprap  boulders  strewn  on  the  crest 
along  the  upstream  slope. 
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l  O.S>il*l/rANTW.  INC, 


October  10/  1975 


Mr.  Toa  O’Toole 

Gilbert  Clifford  h  Associates 

?.  O.  Box  5425 

Fredericksburg/  Virginia  22401 


R£:  Whcatlands  Dam 
Job  ^o.  4834 


Dear  Tom: 


The  toe  drain  as  shown  was  not  installed,  how¬ 
ever  it  should  be  put  in. 

The  cut  o^f  core  stnrtu  .it  Elevation  5400  + 
width  15.0*  +  at*Elovation  SGS-O  +.  Core  is  25^ 
wide  ^  tapers  to  width  of  10,0*  ^  at  Elevation 
6l(j.O  +.  The  core  was  built  on  the  old  centerline. 

Dick  has  furnished  the  following  notes: 
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1)  A  rock  toe  drain  could  be  and  should  be  installed. 

2)  Back  of  dam  should  be  seeded  promptly. 

3}  Trash  rack  was  not  installed  in  front  of  24"  cmp. 
Ueeds  to  be. 

4)  Trash  rack  on  Riser  *.as  not  correct  -  needs  to  be 
redone. 

SJ  Out  flow  channel  should  have  rock  or  small  rip¬ 
rap  along  sides  to  maintain  channel  from  silta- 
tion.  Also-channel  ne'.^ds  to  be  dredged  out  after 
recent  rains. 
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OFFER 


Mr.  Ton  O'Toole 
October  10,  1975 
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6}  No  inspectior.  was  made  of  the  rlp*rap  at  front  of 

dam. 
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3em  built  of  spillway  soil  and  rock  -  if  you  want  to 
show. 

This  was  put  in  to  guard  back  of  dam  toe  from  possible 
wash  out  and  as  a  place  to  put  spillway  cut  materials. 

This  was  not  inspected  so  would  have  to  be  located  if  desired 
to  be  place?  on  final  drawing. 

Road  entrance  from  east-across  spillway  and  across  dam 
top  not  shown.  Perhaps  not  wanted  on  this  drawing. 

Otherwise  •  Sheet  4  seems  O.K. 


Very  truly  yours. 


Glenn  V,  Wilson 
Executive  Vice  President 


:3C0-u.ni»'M  srfTggr.  ?  0  no;<h.'j  MfHHJFitta  vmciNiA  22ii« 
TEL:  >703)  bt0*3n0 


CONSCUTaNTS.  l^X^ 


March  4,  1976 


Tom  O’Toole 
Clifford  6  Assoc.  Inc. 

P.O.  Sox  5425 
Frodericksburg#  Va.  22401 

Dear  Tom, 

In  reviewing  the  plans  on  Wheatland  Dam,  I  note  a 
few  changes  that  should  be  put  on  the  final  plans. 

1.  The  cutoff  core  extends  to  the  water  line.  Act¬ 
ually  it  is  a  zoned  fill  to  the  waterline,  with  a  center 
silty  clay  cora,  with  silty  clay  &  shale  on  the  upstream 
side  and  nore  shaly  material  on  the  dowr4Strexn  side. 

2.  The  toe  drain  was  not  installed.  I  think  it 
should  have  been,  but  if  there  is  any  seepage,  it  can 
easily  be  installed.  You  should  advise  Glaize  &  Bo'.vman, 
that  if  they  obsar^.^e  any  seepage  a  toe  drain  should  be 
installed. 

3.  There  is  a  bosn  between  the  downstream  side  of  the 
emergency  spilway  and  the  com.  This  will  have  to  be  located 
in  the  field. 

As  I  told  vou  by  phene  the  dam  looks  good  and  is  about 
one  fourth  full^  The  valve  is  not  completely  closed. li  - 
with  the  e::ception  of  the  three  items  it  was  constructed 
according  to  ycur  plans. 


Yours  very  truly. 


■LV/7 


c/ojx/^ 


Gle.nn  V.  Wilson 
Executive  Vice  President 


GTj/r'f 


gilbert  w.  Clifford  &  associates,  inc. 

WOutc’TAT  •  PO  BC»  9425  •  FwcotM  .-ptsBuwo  V  AG>nia  22401  •  703/792-9011 

■OA«0  OF  DIRECTOR*  GiwRKRT  w  Ct-.rrcwo  FE  Tmqma*  j  q  TOOlC  RE  Eafl  R  SurnenuANO  RE. 

AuiJUSt  14,  1975 


Mr.  Janes  Bowman  &  Mr.  Fred  Glalze 


RE:  Frederick  County 

Wheatland  Earth  Dan 

Dear  Sir: 

.  Subsequent  to  our  discussion  and  tny  visit  to  the  site  on  Wednesday  August 
6,  1975  and  ay  return  visit  on  Monday  August  11,  1975,  it  is  apparent  that 
several  natters  require  clarification. 

L-  Mormal  Water  Level;  As  we  all  know  the  original  design  called  for 
normal  water  level  to  be  606.00,  At  your  request,  the  possibility  of  raising 
to  the  616.00  elevation  was  investigated.  It  was  stated  at  that  time  that  the 
northern  Cinger  of  the  reservoir  possibly  would  be  off  your  property.  From  ny 
field  reconnaissance  on  .Monday  it  is  evident  that  it  definitely  will  be. 

Another  matter  of  consideration  in  raising  the  water  level  is  the  effect 
on  the  springs  feeding  the  reser'/oir.  At  606.00  it  is  questionable  as  to  the 
adequacy  of  the  springs.  To  add  on  additional  ten  feet  may  result  in  further 
compounding  the  problem.  Naturally,  we  all  recognize  the  unpredictability  of 
springs  and  hopefully  this  will  not  present  problems  in  the  future,  but  it 
definitely  is  cf  concern  to  us. 

2.  Roadway  over ^ dam;  As  you  will  recall  the  Virginia  Department  of 
Hi g.hways  will  not  accept  a  road  over  a  spillway  and  daa  into  their  system. 
Therefore,  the  type  of  road  originally  designed  over  the  daa  was  to  a  private 
road  with  dual  lanes  22*  in  width  and  8*  shoulders.  In  the  vicinity  of  the 
spillway  it  must  be  borne  in  mind  t.hat  the  road  will  be  subject  to  flooding. 

Therefore,  assigning  the  normal  water  level  is  to  be  616.00  and  the  top 
of  daa  at  626 1  for  the  roadway  over  the  daa  to  be  forty  foot  wide,  t.he  24 
inch  pipe  will  have  to  be  lengthened  by  8  1/2  feet  and  the  60”  14  feet.  This 
will  permit  a  2.1  slope  on  the  upstreaa  side  and  a  2  1/2  to  1  on  the  do%m- 
screaa.  This  is  the  rtcccfnended  design. 


:4r.  ao’wman  £  Mr.  Pr«d  21«iz« 
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August  14,  1975 

If  4ft«r  you  hsvtt  hsd  tlas  to  rsvl«w  this  pleass  contact  us  as  to  what 
course  of  accion  you  wish  to  pursue. 

Very  truly  yours, 

CILBERT  W.  CLIFFOKD  £  ASSOCIATES,  ZliC. 

Thomas  J.  O'Toole,  P.S. 

Vice-President 
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RESULTS  OF  IH-PLACE  DENSITY  TESTS 

JA^«  L,  BOV^AN 


TEST 

1  NO.  1 

LOCATION 

ELEVATION 

*  7/30/75 

0-71  . 

CORE 

5751 

0-22 

COP^ 

575t 

0-23 

PROMT 

5751 

>24 

PROMT 

5751 

0-25 

8AC2C 

5751 

t>-26 

BACK 

5751 

0-27 

CORE 

5821 

0-28 

CORE 

5821 

0-29 

FRONT 

5821  , 

D-30 

FRCffT 

5821  i 

1 

0-31 

BACK 

5821 

0-32 

BACK 

5821 

PERCENT 

MOISTURE 


MAXIMUM  OPTIMUM 
WB  DRY  moisture 
DENSITY  percent 
PCF 


114«80 

115.20 

117.30 

119.10 

130.40 

130.90 

114.45 

115.00 

120.50 

120.50 

129.50 
129.00 


95.35 

95.40 

98.85 

101.30 

115.60 

116.55 

95.80 

96.10 

103.70 

104.40 

115.40 
115.50' 


FISLD  CE>5ITY  TEST  REPORT 


CL:£.ST:  Frad  Glaize,  and  James  Bowman  REPCi^T  DATE:  September  16,  1975 

PROJECT;  ;^*eatlands  Dam  Site  TEST  DATE:  8/29  fc  9/2  6  9/8/75 

LDCATICN:  Fredrick  Co,,  Virginia  WEATVER: 

PROJECT  NO:  SCI  Job  NO.  4884 


:i3. 

FIELD 

Field 

Density 

DATA 

Field  (S) 
Moisture 

LAB 

Opti.'Tun  {%) 
Moisture 

DATA 

^;axirLn 
*  Density 

Percent 

Ccroaction 

locations 

0-41 

118*30 

11.0 

100.7 

Front, 

605 

0-42 

115.20 

13.0 

Wm 

106^ 

108.2 

Core, 

605 

0-43 

117.95 

10.7 

1278 

^T1^4 

100.4 

Back, 

605 

0-44 

117.65 

11.6 

12.8 

117.4 

100.2 

Front , 

6.0 

in 

•f 

1 

n 

117.80 

11.8 

12.8 

117.4 

100.3 

Front, 

6ia 

0-46 

110.15 

_15.3 

18.0 

106.4 

103.5 

Core, 

610 

0-4*; 

110.45 

15.6 

18.0 

106.4 

103.8 

Core, 

6.0 

0-48 

115.30  x' 

11.0 

12.8 

117.4 

98.2 

Back, 

610 

2-49 

115.10 

10.7 

12.8 

117.4 

98.0 

Back, 

610 

0-50 

115.70 

11.0 

12.8 

117.4 

98.5 

Front , 

616 

>bcv*e  tests  results  represent  sect  checks  only* 
l40tBi  Densities  reported  in  pcCnU  per  cubic  foot,  dry* 

density  in  accordance  with:  A5TM*D*»69a-70  C 


'fosting  Technician: 
‘Jiatribution: 


LtK£  PSO^LS^SOiLS  A  B 


)  '  'A -V  • '  y 


uirrtJtBST 


Ancerson 
Technical  Ser*/ic« 


I 


FIELD  Cggm  TEST  REPORT 


CLIENT:  Fred  Glaize,  and  Janes  Bowman  REPORT  DATE;  September  16^  197 

PROJECT:  wheatlands  Oaffl  Site  0^^^*  8/29  &  9/2  6  9/8/75 

location:  Fredrlclc  Co.#  Virginia  WEATVCR: 

PROJECT  ro:  SCI  Job  No.  4884 


No. 

FIELD 

Field 

Density 

DATA 

Field  (%) 
Moistiure 

LAB 

Cptiimm  (1) 
Moisture 

DATA 

Maxirun 
•  Density 

Percent 

Cgrpaction 

Locations 

n-5l 

115.75 

10.9 

12.8 

117.4 

98.6 

Front# 

616 

0-52 

116.20 

IQ.S 

12.8 

117.4 

98.9 

Front# 

616 

0-53 

106.10 

14.3 

18.0 

106.4 

99.7 

Core, 

616 

D-54 

107.05 

14.3 

18.0 

106.4 

100.6 

Core# 

616 

D-55 

114.70 

10.0 

12.8 

117.4 

97.7 

Back# 

616 

0-56 

115.20 

10.0 

12.8 

117.4 

98.0 

Back, 

616  ; 

0-57 

114.65 

9.8 

12.8 

117.4 

97.6 

Back# 

616  : 

D-53  • 

105.65  'J 

13.5 

18.0 

106.4 

99.3 

Core, 

616  j 

Above  tests  results  represent  spot  chedcs  only. 

Notes  Densities  reported  in  po^rds  per  cjbic  foot#  dry. 


UiCl}aC\<' 
U  t  rocto>i 


And»*cson 
L'ochnLC.iL  Services 


Ma^drun  density  in  accordance  with:  aSTM-D*698*70  C 

Testing  Tedmidans 

Distrib'jticns 


i«b  N«.  4834 

July  8,  15 


M,n.  »;o.Nbi:LTA.vri.  inc— . 

VHfUtnClO.  VlNCmiA  22111 


RESULTS  OF  W-PLACE  DENSITY  TESTS 


_  _ _ v;h«?atland3  Dam  Site 

7 

_ Fredrick  Co*»  Virginia 

Tc^tr-:  * 

_ Glcize  Developraent,  Co. 

ASTM-D-699-70  C  \uik^  _ 


TEST: 

NO  ' 

LOCATION 

ELEVATION 

WET 

DENSITY 

PCF 

PERCENT 

MOISTURE 

DRY 

!  DENSITY 

1  PCF 

MAXIMUM 
LAB  DRY 
DENSITY 
PCF 

OPTIMUM 

MOISTURE 

PERCENT 

PERCENT 

COMPAC¬ 

TION 

3  +  00 

559* 

111.30 

13.5 

98.10 

94.1 

25.0 

104.3 

2  75  1 

1  559* 

109.90 

14.7 

87.05 

94.1 

25.0 

93.5 

2  +  50 

:  559* 

108.60 

15.8 

85.10 

94.1 

25.0 

90.4 

Rctast 

0*7 

559’ 

112.30 

1 

13.4 

99.00 

94.1 

1 

25.0 

105.0 

D-IO 

Retest 

D*a 

559'  1 

1 

112.00  { 

1 

i  1 

98.50  1 

94.1 

25.0  1 

104.6 

TiAMIM  E  Nil. 


^•nNMt:l/l^\NTS,  INC.  2WX)  JUNiHEfl  STHtpr.  r.*rnHiPlEll).  viRCiNiA  22tib 

TEL.  I7CJI  560'3n0 


Joo  Kame  «nd  Leutton 

IrchittcLoc.  Entwftr _ 

Co«!ric:of  -- _ 


UucnptioA  of  Soik 
MiUriAl  Mirk  - 


Sourct  of  Mitfria) . 


Niturai  WiCif  Content. 
Liquid  limit  - 


t  Test  Procedure  Ueid; . 


Unified 

.CUssificitioa. 


AASHO 

_CUssificition 


.  %  Niturei  Dry  Density 


.per  Specific  Grnfty. 


.  %  Ptastic  Limit . 


.%  PtistiQty  Indei. 


C  Tnt  Pesults:  Miumum  Dry  Density. 


^  _  - PCP  Optmum  Wltlf  Cnnt#fit  _Z  5  ^  % 


juiu  uONStLlA.NTS,  INC. 
aifHNiiiuo  viKr.:Nia  ;2!ii 


RESULTS  OF  IN  PLACE  DENSITY  TESTS 


July  14,  19 


WhcatlanUs  Dam 


SOIL  CONSULTANTS.  INC. 
wtiiiimui  viRciNit  2int 


RESULTS  OF  IN-PLACE  DENSITY  TESTS 


<084 

D«t« 


July  14,  1 


I  _ tVHSATLANDS  DAM  SITE 

I  I  ...  .*1.  H' 

[  _ rredriclc  Co.,  Virginia 

1  _ Glaiza  Development,  Inc. 

\STM-D-698-70  C  _ 


TEST.. 

NO.*. 

LOCATION 

ELEVATION 

WET 

DENSITY 

PCf 

PERCENT 

MOISTURE 

DRY 

DENSITY 

PCf 

MAXIMUM 
LAB  DRY 
DENSITY 
PCF 

OPTIMUM 

MOISTURE 

PERCENT 

PERCENT 

COMPAC¬ 

TION 

tSH 

!■ 

0  ♦  25 

1*  Above 
Cradle 

121.95 

12.0 

108.80 

106.4 

18«0 

102.3 

D-22 

0  ^  65 

w 

121.60 

13.2 

107.45 

106.4 

18.0 

100.9 

D-23 

L  ♦  10 

m 

121.50 

12.7 

107,85 

106.4 

18.0 

101.4 

D-24 

1  ^  40 

• 

121.80 

12.6 

108.20 

106.4 

18.0 

101.7 

D-25 

0  25 

2*  Over 

120.00 

14.2 

105.10 

106.4 

18.0 

98.7 

D-26 

0-1-65 

Pipe 

120.60 

14.4 

105.45 

106.4 

18.0 

99.0^ 

D-27 

1  10 

m 

119.50 

14.8 

104.10 

106.4 

18.0 

97.8 

0*28 

1  +  40 
■ 

1 

m 

% 

» 

1 

! 

119.10  ' 

1 

1 

1 

i 

1 

14.7 

1  1 

1 

! 

103.85 

1 

i 

1 

i 

t 

1 

106.4 

1 

( 

1 

18.0 

97.6 

_ .  .  -r-  *  ■  >  . 

C.  Ami*^rson 

Director;  Techalcal  Services 


m 


1 


SOIL  consultants.  INC. 

wfUNsncto  vmr.iiiiA  22n<» 
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RESULTS  OF  IN-PLACE  DENSITY  TESTS 


_ '.rHEATLAMDS  DAM  SITE 

1  t.-  .»t 

_ Fredriek  Co.,  Virginia 

^9%^e  IP*; 

_ .  glaize  Developmant,  Inc. 

AST.M-D-593-70  C  _ 
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appendix  V 


POST-CONSTRUCTION  STUDY 


LAW  ENGINEERING  ASSOCIATES  OF  VIRGINIA 

C»ot»chni€9l  9nd  Enginwrs 

^O.  DRAWER  OQ  /  7913  WESTFARK  DRIVE  /  McLEAN.  VIRGINIA.  22101  !  1703)7994700 

?Iovemb«r  21,  1980 


U.  S.  Army  Engineer  District 
Geotechnical  Engineering  Section 
803  Front  Street 
Norfolk,  Virginia  23510 

P.TTSN?I0N:  Mr*  DaviJ  A.  ?ez2a#  P.  E* 

Chief  Engineer 

5VBJECT:  Information  Pertaining  to  Wheatlands  0am 

LETCO  Project  No.  W-0-29S2 

Dt>ar  Mr*  Pezaat 

In  regar'^s  tc  our  telephone  conversation  of  Nove-rber  19,  1990, 
we  are  sending  you  the  enclosed  information.  Mr.  Fred  Glaize, 
lit,  has  authorized  us  to  send  selected  appendices  to  our 
1976/ /7  study  of  the  dam.  The  appendices  which  we  have  been 
authorised  to  release  Include  the  boring  legs  and  the  labora¬ 
tory  test  data.  He  has  also  authorized  us  to  send  copies  of 
field  test  results  conducted  by,  and  letters  written  by  Soil 
Consultants,  Inc.  during  construction  of  the  dam  in  1975. 

If  you  have  any  questions  regarding  this  information,  or  if  we 
car*  be  of  further  assistance,  please  contact  us. 

Very  truly  yours, 

Z,AW  ENGINEERI^?G  aSSOCIATES  OF  VIRGINIA 

iLj./  It/,  ii.  aeJL 

Herald  W.  Van  Alter 
Geotechnical  Engineer 


jQ/h  S* 
it  Engl 
General  Partner 


.  E* 


ce  Mr*  Fred  Glaize 

AT,  ANTA«9lRMIMaHAM*CHARlOTrf  •COLUMSiA^iACKftONVIlXI  •Miami  ANASHVIUI-I  •  ORCANOO •  RALCIOH  •  T AM»A  •  WA%HIN0T0N.  O.  C. 


lUtaiiiMiii 


itAAa. - 


3>4  Groundwater 

The  elevation  of  the  reservoir  at  the  time  of  our  Investigation  was  approxi¬ 
mately  +599  MSL.  Water  level  readings  were  recorded  in  sealed  observation 
wells  located  in  the  soil  test  borings.  The  water  level  In  these  casings 
were  monitored  during  our  field  operations  and  prior  to  our  field  oermeablllty 
tests.  Water  level  readings  are  shown  in  Table  I. 


TABLE  I 

WATER  LEVEL  READINGS 
Elevations  In  Feet,  MSL 


•1ng  No. 

12-20-76 

12-23-76 

12-30-76 

1-4-77 

B1 

- 

Dry 

Dry 

Dry 

BE 

- 

591.8 

592.7 

592.0 

B3 

S87.0 

588.9 

591.4 

591.0 

B4 

• 

• 

597.2 

596.6 

Estimated  water  levels  through  the  dam  are  shown  on  Orawing  2,  kassmssff^. 


TEST  BORING  RECORD 


APPROX.  STRATUM 


ELEV.  DEPTH 

026  0.0 

VISUAL  SOIL  DESCRIPTION 

O 

SR 

K  CR 

8  RQMARXS 

625 

620 

FILL,  brown  and  gny  clayey  liU  and  tUty 
gravel,  trace  of  sand  and  shale  fragmeate 

2 

4.5 

10 

10 

n 

•:S 

li 

'm 

7 

11 

Si 

615 

9.5 

6 

:% 

♦v 

1 

6X0 

I4S 

10 

« 

1 

605 

19^ 

13 

i 

I 

^iD 

m 

600 

245 

13 

Si 

vv 

1 

B 

33.5 

1 

295 

15 

i 

:*iil 

cm 

Brown  and  pcen  decorapoeed  SHALE 

345 

10 

1 

1 

1 

1 

40.0 

1 

395 

1 

1 

15 

1 

1 

1 

1 

1 

1 

565 

1 

j 

Boeing  Terminated  •  40.0*,  12-I0-76 

1 

y 

NOTE:  Piezometer  inatalled 
to  depth  of  17.0*. 

K-SeU  Syabob 

D  ‘  SuBpU  Dtptht 

N  -  Ptn«tntioB  la  ble«t 
per  foot  (ASTM 
D-ISM) 

CR  ‘  %  Cor«  R«c(»«*rT.  NX 
or  BX  bit 

iiBo(ASlM  D>ni3) 


boring  NUMBER;  B  l 


pi(^CR 


5 

16 

55* 

16 

22 

12 

70 

IQL 

14 

100 

BX 

16 

SMnpt*  Spooa  Rocovoiy 
in  inehot 

S^^SymboU  DorenbH  Mow 


Uodirnirbod  Suapk  (ASTM  D-1S47) 
Wcur  L«v«|,  dao  of  boriag 
Wtur  L«v«| 

Lom  of  WtMV 
Coved  Depth  of  Boriof 


Date  DRILLED;  1M0-7S 
JOB  NUMBER:  W-B-US? 

rkeatlands  Dam 

DOUBLE  TOLL  GATE.  VIROINlA 
STATION  1*00 


APPROX  STRATiai 
EL£V.  DETIH 


TEST  BORING  RECORD 


N 

or 

VISUAL  son.  DESCRIPTION  D  SR  K  CR  8  REMARKS 


626  0.0 


Cootiauod  oa  Paft  2 


K*  Soil  SpaboM 

D  *  Safflpla  Daptha 

orC] 

N  •  Praatatioo  ia  bloao 

Si: 

par  foot  (ASIV 

18 

18 

0>l5a6) 

CR*^Cora  Racorary.  NX 

22 

12 

or  BX  dtiigaataa  bit 

to" 

aiaalASTM  D2113) 

NX 

14 

fiaci 

IS 

Ptao  ^  of  — 1 


ia  iaebv 

S  ♦  Svmbcla  Prscribrd  Brlog 


Uadiiturbod  SampU  (ASTM  t>l567) 

Waur  Lovil,  timo  of  borinf 

W«t«r  Uvil 

Lom  of  Wafear 

Carod  Dtpth  of  Bortaf 


BORING  NUMBER:  B«2 
DATE  DRILLED;  12-21'7_6  _ 

JOB  NUMBER;  W^X467 

wheatlands  Dam 

DOUBLE  TOLL  GATE,  VDIOXNU 
STATION  2<»00 


TEST  BORING  RECORD 


ATPROX.  STRATUM 

ELEV.  DETTM  VISUAL  SOIL  DESCRIPTION 

S7g  50.0  CoDtinutd  from  Pm*  I _ 


D  SR  K  CR  8  remarks 


575 


570 


555 


560 


56.0 


60.0 


Vtr7  stiff  ormcg*  and  brown  ^ty  CLAY  with 
aomt  ahait  Cngmanta  (CL) 

(PcMbia  FUl) 


Madium  bard  to  hard  fracrurad  gray  SHALE 


Borinc  TaimiaaUd  •  60.0\  12*22-76 


51 


55 


29 


3 100 
1  MX 

313% 

3rqd| 


,100 

1* 


NOTE;  Pftxomttar  instaOtd 
to  dapth  of  60.0*. 


K*  Soil  Symhola 


F«S«^of«2 


D  *  Saapia  Oaptlu 

M  •  Ptnaciaiioa  in  btowi 
par  foot  (ASTM 
D>tSS6) 

CR-  %  Cora  Racoaaiy,  NX 
or  BX  datifnata  bit 
iisa(ASTM  D-2113) 


ptf  orCR 


[fR  -  Saapla  Spoon  Racoaary 
in  ineba 


70 


16 


12 


14 


S  -  Symbo(i_Dacrbad  Baiow 


Undiatiubad  Saapla  (ASIM  D-1587} 
Waur  Laaai«  tiaa  of  boring 
Waur  LavM 
Loaof  Maar 


BORING  NUMBER:  B-2 _ 

DATE  DRILLED:  12-21-76_ 

JOB  NUMBER:  WA-US? 

WHEATLANDS  DAM 
DOUBLE  TOLL  GATE.  VIRGXNU 
STATION  2«O0 


TEST  BORING  RECORD 


APPROX,  stratum  or 

ELEV.  DEPTH  VISUAL  SOIL  DESCRIPTION  0  SR  K  CR  8  REMARKS 


♦626  0.0 


K  >  Soil  Syvbdi 


Pif«l.of^ 


D  >  Suaplo  Diptht 

N  •  PmotnUon  in  bloon 
p*r  foot  (ASTM 

D>isa6) 

CR-R  Coro  Rncovorr*  NX 
or  BX  doiifnntoi  bit 
MM  (ASTM  X>2113) 


p>t(^orCX 


ISR  •  Snmpit  Spoon  Roeofoiy 
to  inebo* 


IS 


IS 


14 


8  •  Symbol!  D«»CTibH  Mow 


Undifturbod  Snap!*  1A5TM  K>16S7| 

Wator  Ltval*  tia«  of  boriiif 

WatMUMi 

Loaof  liblM 

Carad  Orpcb  of  Borins 


BORING  NUMBER:  _B:3 _ 

DATE  DRttLED:  11‘25>76 
JOB  NUMBER:  W-S-UST 

wheatlands  dam 

DOUBLE  TOLL  GATE,  VIRGINIA 
STATION 


r<M«M  M-( 


TEST  BORING  RECORD 


AFPROXJTRATXai  or 

ELSV.  OETTH  V18VAL  SOIL  DESCHimOS  O  SR  K  CJK  •  ROlAltXS 


Continurd  from  ?ii»  1 


57S 


570 


565 


560 


555 


53,0 


63.5 


68.0 


F7ZX,  Ugbt  browB  cUjrr  aUt  aad  iUt7 
gn?«i  with  sbalr  frafnsoato 


Va*7  atitf  orufa  and  brown  iUty  CLAY 
tnca  of  abala  fngmaati  ^CL)  •  (?o«ibl«  FQl) 


H5 


,905 


Soft  to  iBodanUly  hwd  guy 

shale 


Bohag  Tarmioaud  •  66.0',  13*0*76 


NOTE; 


Ptaaomattr  insUUtd 
to  d«ptb  of  36.0*. 


K  -  Soil  Syaboli 

D  *  Saapio  OopUa 

N  *  Paaatntioa  ia  blows 
par  foot  (ASTM 
1^1566) 


CR-  %  Con  lUeorsry,  NX 
at  BX  daignata  bit 
iiM(AS7M  ]>22I3) 


Fif* 


plLorCE 


16 


t^R » Saapla  Spooe  lUeorory 
ia  lacfaa 

16  I S »  Sywboli  Dacribrd  Bdow 


Uadisturbad  Sampla  (ASl^  {>>1567| 
Waur  Laril,  tiaa  of  boriag 

Wacar  LaaH 

Loaa  of  Waar 

Caaad  Oaptb  of  Bodag 


BORING  NWBER: 

DATE  DRILLED:  12*0*76 

JOB  NUMBER:  W.6*1467 

WKEATTANDS  DAM 
DOUBLE  TOLL  GATE,  VIRGINXA 
STATION  4«00 


TEST  PIT  RECORD 


AFPROX. 

ELEV.  STRATUM 
(FU) 

598  (Ft.) 


VISUAL  SOIL  DESCRIPTION 


FILL,  brown  lilty  eUy  ud  eUyay  nit 
with  couM  sbal*  frifratnu 


NOTE;  Jtrtanpla  •  8.0*. 

T«t  Pit  dry  it  timi  of 
uciTation. 


Waur  (•tol  it  dm*  of  iseividoB 
Kind  PvMOoaiCar  Tan  (TSP) 

T.V.  Tomao  Tan  (TSF) 

P.O.  n«M  Dawity  Tan  (PL) 

Mathod  of  Ezaamtton:  RnMioi 


SIZE  OF  TEST  PIT; 

JTC 10* 


ORIENTATION  OP  TEST  PIT: 

NORTK*SOUTH 


TEST  PIT  NL^BER: 
DATE  EXCAVATED: 


JOB  NLTdBER: 


W^.1487 


WHEATLANDS  DAM 
DOUBLE  TOLL  OATS,  VTSCDOA 
STATION  iaOO 


TEST  PIT  RECORD 


AtFROZ. 

CLCV.  STKATVU 


(Ft) 

_5SS 


OEFTH 

(Tt.> 


VISUAL  SOIL  DESCKXrnON 


rcmaaks 


MO 


MS 


1.0 


8.0 


TOPSOIL 


FXXX.  bfown  alty  cUy  «&d  eUytp 
tilL  tnca  of  fny«l 


NOTE:  Jtf  HmpW  •  8.0' 


SIZE  OP  TEST  PIT: 


OmENTATlON  OF  TEST  PIT: 
NOaTH<SOUTH 


agra- 


Wttw  l«vil  tft  aoivd 


Wfltw  l«f«l  M  tijM  of  *scivm0oo 
^  Hoad  PcfitOottoUr  T«it  (TSP) 

T.y.  TomM  ToA  (TSP) 

r noM  Dooiity  T«i  (Pt) 

SiMSed  of  Cxoi^tioo:  BmMoo 


TEST  PIT  NUMBER:  TP  ^ 

DATE  EXCAVATED: 

X>B  NUMBER:  W^.l487 


wheatlakds  dam 
DOUBLE  TOLL  GATE.  VnCDOA 
STATION  8*00 


TEST  PIT  RECORD 


IINiTWKKillT  %|r|NICI{  NATIIKAL  An-KKIK^iUl  AUbrilONAL  TKSTB 

80H1NO  BOIIINCi  ttAMI*Ui  SOIL  - -  NO.  2I>U  Bf£CIKiC  VOID  MOIS'IURIS  MMi’iy  _  _  CONIlUCrTED 

NO.  lltriil  TYPE  CLASSIEiCATtON  Wei  |  Dry  SIEVE  OKAVITY  HAHO  %  L  l  Im.  IH. 


as 

u 

a 

S 

3 

Z 

I 

3 


B 

S 

I 

11 

is 

3  rm 

2^ 


'  V  * 

’  c  « 


<  -S 


X 

.8 

U 


Ih 

5  I  * 
;|2cs 
si®!-? 
iii  * 

illMi 

if"'" 


IIh 


a  u  tb 


IImimI  Peiictrimielcr  Te«t  Hesulle 
Titreaiic  Tnl  HraulU 


LETCQ  SOIL  DATA  SHEET 


SUIL  f-WUi-ESricS  i-JW  inHEAiLANDS  DAM  rte-lAo7 
oijr<I.’<iw  iJuMcEi?  ■  B-2 

SAAih'LE  ICcwTirlCAnCN  »  SS  w  20.0-21.5  FT. 


SlevE  AiULVSIS 


alsVE 

rErtCHi^T 

i'^UMoEK 

‘^Ei'Al  I'icO 

FIisES 

32 

0. 

100.0 

J4 

1  1  .d 

^J.3 

3o 

do. 7 

4 

37.0 

/d.4 

)0 

bl  .2 

70. B 

20 

00.5 

Ob. 5 

AlO 

Cb.O 

62.9 

00 

tl 

01.3 

100 

09.  j 

60. b 

200 

70  •  4 

b9.9 

cEiUCtwTAOc  CLASSIFICATION 
21.6)%  ohAvEL  lt3.6S  SAND 


IS 

5V.V)S  FINES 


^  A0-Ai03  510  ARMY  ENGINEER  DISTRICT  NORFOLK  VA  F/6  13/13 

NATIONAL  DAM  SAFETY  PROGRAM,  WHEATLANDS  DAM  (INVENTORY  NUMBER  V— ETC(U) 
OCT  80  J  A  WALSH 

unclassified  NL 


LCTCO  SUIL  SATA  REPCRT  SHEET 

MIL  ?i<LiP£RTIES  rjR  rtKEATLAi'JDS  13A.A  rf6-|4tt7  ' 

aJRING  i'iOMoER  •  6-3 

sample  I CenTIF ICATIUN  *  uD  «  20—22  PT« 


ai'EClrlC  ORAvITY  •  2.71 
mcT  Oitli  ricIwHT  •  123.1  PCf 
.jiATuRAL^MOlSTUiiE  CuMEnT  ■  21.5  PEHCEiiT 

Lt<t  MIT  iT  •101.3  PCF  vUIO  RATIO  •  0.669  PERCENT  SAT.»  37.1 


SIEVE  Ai^ALYSIS 


iliVe 

»CUM  0iT 

hEkCEi'iT 

4«uMo£^ 

2ETAli\cO 

F1^ER 

32 

0. 

100.0 

34 

24.  1 

32.5 

3d 

33.7 

75.5 

4 

40.d 

/0.3 

10 

49.1 

64.3 

20 

5d.  ( 

57.7 

40 

05.4 

52.4 

OU 

09.9 

49.  1 

ICO 

71  .a 

47.7 

200 

73.0 

40.9 

r-LASTiCITY  PRcPERTIES  uF  MAT. 


i-LASTIC  LUIT  IS  25 

LlOolO  Ll.viir  IS  39 

t-LASTICIlY  IwDcX  IS  14 

LIOOIOITY  INDEX  ■  -0.29 
rl/A-LIrtE  PI  IS  •  0.9V 


APPROX.  SOIL  patP.  BASED  CM  ABOVE  DATA  AND  EMPIRICAL  RELATICNSKIPS 

CJMPOCSSUN  INDEX  (CCl  IS  0.2o 
ErrECTIvH  PHI  ANGLc  IS  33  uR  -  4  DECREES 
31  AND  PrtOCTJP  UkT  mCI store  IS  20. 0  X 
STAND  PKCX:TOk  MAX  DENSITY  IS  102.6  PCr 

pEnCEwrACE  CLASSIFICATIuii  IS 
29. /«  GWAvaL  23.4*  SAND  4o.9«  FINES 

oNlrlED  MIL  CLASSIFICAriON  IS 
OM  SILTY  gravel 


AASHO  SOIL  CLASSIFICATION  IS 

A-0  NliH  GRJLP  INDEX  Or  3  CLAYEY  SOILS 


/7 


ukw  cNOiwutwo  niti»to 


LsTCQ  SuIL  CATA  PErUOT  SHEET 

aulL  HPUfsnTIES  FuS  M^'EATLA^D3  DA«i  >i6-Kd/ 
c^h1i'<G  iiu.adEk  •  c^J 

iiA«FLs  ICstu'lrlCATlu,'!  -  SS  »  25.D-26.5  rT. 

SFfeCIFIC  ykAviTY  •  2.63 

»'*AiuKAL  wuISru.^ii  CLiNTcitf  •  22«0  I'EnCci’f 

bls»=  Ai^ALYUlS 


ol£Vc 

♦Cjw 

H£?<C£i 

N  w«Hs  £.-{ 

risr  AlNcD 

44 

0. 

JOO.O 

3o 

o«6 

94.3 

4 

(0.4 

34.3 

(0 

27.^5 

/1. 7 

20 

35 

04.  1 

40 

40.0 

59.3 

oO 

42.5 

5o.5 

100 

45.3 

54.0 

200 

4/.J 

51.9 

rLASTICITY  c'ftur'ERTleS  GF  MAT.  PASSING  rtC.  ao  SI-vE 

r-LASTIC  LiwIT  IS  30 

LIuOlJ  LlAir  li  42 

rLASTICiTY  I.iCEX  IS  12 

LiuuIDIiY  I.*CcX  -  -0.65 
pI/A-LIWE  pI  is  ■  0,15 

AHPfiuX,  SOIL  HRGF.  bAScC  uN  AoU'^c  GA.TA  AAO  c.APlrflCAL  PELATIuNSHIpS 

CCApt'ESSIUN  INDEX  (CC)  15  0.23 

effective  pHI  A^CLE  IS  33  ♦  JP  -  4  REOREES 
Si  AND  pplCTuS  upT  irtGI3T«SE  IS  22.2  *» 

SiAi'iO  PrtCCTGh  AAX  DENSITY  IS  99.6  PCf 

PtrtCEm'AGE  CUSSIr'ICATIuPi  IS 
lo.7^  CFAveL  31. 4S  sand  51.9*  FINES 

uNiPisD  SuIL  CLASSIFICATION  IS 
-L  ‘ 

AASrO  SuIL  CLASSIrICATIuN  IS 

A-V-6  ..IiH  JkGjP  I.iDEX  Or  4  CLAYED  SOILS 


u»»  mttimnma  ntTiwo  centiwv 


LETCa  SoIL  D-ifA  ogpCST  SHIteT 

buIL  r’Su^cnTIHS  Fjfl  •’iKHATLAWOsi  UAm  rtO~l*87 
ocFInu  ••Li"«dcS  ■  d-i 

dA.HrLs  IZcvtTirlCAClLS  •  SS  ^  3U.O—d  1.5  rT. 

dr'ECIrIC  wifAVirY  ■  2.00 

i.ATurtAI.  .'.‘.oliToHfe  CwwTcur  ■  20.2  KtSCHi.T 


Sieve  ANALYSIS 


bIcVi 

«CuM  mT 

KcrtCENT 

t«0.4cE:^ 

ri  c7A  I  NcD 

rli^ES 

32 

0. 

lOu.O 

34 

21.2 

/V.  1 

3d 

43.4 

57.2 

4 

51.6 

49,  1 

10 

oO.O 

40.8 

20 

65.5 

35.3 

40 

ed.O 

32.9 

oO 

CS?.9 

J  1.0 

100 

.0 

29.9 

200 

72.1 

2c.ti 

ELASTICITY  PMjEERTIES  dF  MAT.  HAS3I.NG  ivu.  ^  SleVE 


elastic  limit  is  30 

LlUblO  Lloli  IS  42 

elasticity  IwDeX  IS  12 

LIOblDITY  I.jDcX  -  -0.05 
eI/A-LINE  Ei  IS  -  0.73 


AEEfidX.  SOIL  PRtE.  SAScD  uN  Aduve  DATA  ANO  EMPiPICAL  3=LAiTC.SSHlES 

Cd«ES£SbIdN  livDEX  <CC)  IS  0.25 
EFeECTIvS  eHI  AivGLe  IS  33  ♦  wP  -  4  DEGREES 
oTAhO  PhuCTOP  weV  ■iOISTGRE  IS  22.3  '• 

STAND  PFLCTJH  -tiAX  DENSITY  IS  59.6  PCE 

eEhCENTAGE  CLASSIrlCATIuN  IS 
50. GFAveL  20. 2X  SAND  2o.aX  FINES 

UvIrleD  SOIL  CLASSIFICAnON  IS 
uM  SILTY  dWAvEL 


AASHC  SulL  CLASSIFICATIDW  IS 
A— 2— /  idTH  dnLuP  InDEX 


0 


LcTCw  oCilL  0A7A  OEr'LnT  SHccT 
fib*  I  V  ♦ 


bCIL  *^*?Lf'£K7IeS  r*J?  rtHcA7LA»xO£  DAa 
cChLmG  I'lUHren  • 

Ou  20.5-i2«5  r7* 


sample 

ILci^i  ir  ICA7Iui>i  «  i 

^PECIrlC  JrA^l7Y 

-  2.72 

mS7  u:iii  «£IGH7 

■  133.1  1 

-A7L.<<AL  ^•uIS7wrtE 

C3N7E4'4  r 

u  ri  Y  uN  1 7  ••7  ■114 

.2  rCF 

alcVE 

Ai<ALY5I5 

SI  =  v£ 

vCjm  a7 

PEPCEnT 

UMC  zA 

PETaIih^j 

rli'icS 

j4 

0. 

MO.O 

3o 

29.3 

/o  .3 

4 

44. y 

o7.o 

10 

o3.o 

54,0 

2U 

75.3 

45.2 

40 

62.5 

40.4 

OU 

o5.o 

3d. 2 

ICO 

3/.  / 

3o.O 

200 

39 .3 

35.  1 

•  fo*5  PiPCcfti 
vJlU  HA7iu  ■  J.^0 


*^E^CSi^i  iA7«*  y2.A 


rLAS7iCl7Y  i5wukER7IES  uH  MA7.  PASSING  rtu*  40  SIcVc 


rLASiIC  Li«i7  IS  27 

LIOuID  Ll4ir  IS  .  37 

/-LAS7ICITY  li^CeX  IS  )0 

LiuulDIiY  INucX  •  -0.97 
rl/A-LIi>iE  hi  IS  »  0.34 


APhRuX.  SJIL  P-^Lh.  SAScD  CH  AdUvE  OATA  AhO  E.tPirtlCAL  RELATIGNSHI hS 

CwWhRESSIwN  itOEX  iCC)  IS  0.24 
=rr£C7Ivt  hHI  ANGLE  IS  33  0^  -  4  CcGkEES 

wiANu  PrtLC'iJP  Jh7  .•»L<iS7uPE  IS  iO.S  % 
srAiiO  PkLC7uH  max  D£i>Sl7Y  IS  103.1  PCF 

hErtCE.U'AGc  CLASSIrlCATIuN  IS 
j2.4<  GPAvcL  32. 4S  SA»^D  35. 1 «  FINES 

o:<li-IcO  SuIL  CUSSIFICAfluN  IS 
0.4  SILi  Y  uif A^EL 


AASFC  SuIL  CLASSIplCAriG.'l  IS 
a*2-4  i<I  iH  urfuuP  L^CEX 


0 


AXIAL  STKAIN.  %  8HBAR  STRESS.  KSP 


MOHR  DIAGRAM  FOR  FAILURE  CONDITIONS 


12  3 

— '  Total  Strus 


4  5  6  7  8 

NORMAL  STRESS.  KSP 

STRESS-5TRA1N  CURVES 


10 


Effcctiva  Strtss 


NORMAL  STRESS.  XSP 


Soil  Oaaiineitiett  Irovn  SlltT  Grovel  fCXl 


sample  no. 

“im 

HiTI 

«*>-  1 

Conrining  Protsuro.  ksf  { 

smi 

KffH 

iKur^i 

Initial  Ltngth.  In. 

5.44 

5.23 

5.32  1 

Initial  Diamnitr.  In.  1 

1221 

■a£i 

124.7 

124^ 

120.5 

Moiatura  Conianl.  % 

22.7 

20.6 

21.2 

Initial  Void  Ratio 

.664 

.642 

Initial  Parcant  Saturation,  %  ' 

Baa 

BOJ 

TRIAXIAL  SHEAR  TEST 
typoofToit:  CoTHolidAtod  -  Cndrxlaod 

Trv  of  P°«»i«turb«a _ 

lUu  of  Shw.  .001  In/tttn _ 

•orinc;  3-3 _ P«»ih  20  -  22  fT 

Job  Sn.  W-6-1437  J«n.  3,  1977 

LAW  ENGINEERING  TESTING  COMPANY 


- 
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